This paper examined the performance of male and female farmers in rice farming in the Northern Guinea Savannah of Nigeria, with a view to determining the parameters for promoting gender equity in farmers' access to opportunities for improved livelihoods from rice production. Data were obtained from 624 farmers selected by stratified random technique from twelve villages in Katsina and Kaduna States of Nigeria; using structured interview and focus group discussion. The data were analyzed using descriptive statistics and regression model of double log form. Results indicated that land, variable inputs, and experience were significant at 1 percent and 5 percent levels; implying that these variables would greatly influence productivity of rice for both male and female farmers in the area; while age would influence rice production negatively, implying that the older the rice farmers the less the vigour for farming. Also, the coefficient for marital status of women was negative; implying that married women within reproductive age were more likely to be constrained in their production by their multiple roles and cultural practices that prevented women from direct field production activities. It was concluded that policies that would enhance farmers access to land, fertilizers, improved seeds, herbicides and labour; coupled with strategies for substituting women's time on production activities for non-entrepreneurial activities would likely enhance rice production and gender equity among rice farmers in the Northern Guinea Savanna, Nigeria.
INTRODUCTION
Agriculture accounts for over 70 percent of the active labor force, and more than 23 percent of the Gross Domestic Product in Nigeria (World Bank, 2007) . Agriculture is the mainstay of the majority of Nigerian rural poor, producing major food crops comprising cereals such as sorghum, maize, rice; tubers such as yams, cassava, legume such as groundnut and cowpea as well as vegetables. Nigeria is the most populous country in Africa, with a population of over 40 million people (NPOC, 2006) ; the larger part of which is poor and food insecure, with women and children mostly affected. The food produced, mostly at subsistent level is inadequate due to low crop yield. FAO (1999) observed that the average crop yields for the Africa region have remained low over the last decade; while increases in food production have been achieved largely through extending the area under cultivation rather than productivityimproving technologies. Thus the food produced has not been able to sustain access of all people at all times, to adequate food and nutrition for a active and healthy life, in most parts of African region. According to the World Bank (1996) , poverty is hunger, among other indicators; and Nigeria with Human Poverty Index value of 37.3, ranked among the poorest countries in the world (UNDP, 2005).
Rice is a major staple food in Nigeria, but its domestic production has never been able to meet the demand; FAO (1999 FAO ( , 2006 and Erenstein et al. (2003) observed that the demand and supply gap in rice production is widening, resulting in huge import bill on rice. The National Special Programmes on Food Security (NSPFS) and the Presidential Initiative on rice, aimed at attaining food sufficiency in local production of rice in the short term (2005) and increased export in the medium term (2007), with targets of 3 million hectare cultivation, and 15 million tons of paddy rice or 9 million metric tons of milled rice (FMAWR, 2008) . Despite these efforts, Nigeria is still the world's largest importer of rice (FAO, 2006) Women play vital roles in food production, processing and marketing in Nigeria; producing about 60-80 percent of food in the country (Buckland and Haleegoah, 1996; , and contributing about 60-80 percent of agricultural labour force (Mgbada, 2000) . They also contribute to household well being through their income generating activities (Ayoola, 1999; Rahman and Usman, 2004) . Despite the immense contributions of women to agriculture, various findings have reported that women farmers generally, and particularly in Nigeria, lack access to adequate productive resources such as land, credit, agricultural inputs, education, extension services, and appropriate technology, due to various socio-economic factors (Rahman, 2008) . Thus, gender has become a critical cross-cutting factor in innovation process to promote equity and enhance the relative access of female and male farmers to necessary resources in programmes targeted at promoting household food security and poverty reduction. However, the gender roles and relative performance of male and female farmers in the production of rice in the Northern Guinea Savanna of Nigeria have not been adequately valued by research and documentation. It therefore was necessary to assess the existing gender roles and resource distribution among rice farmers in the Northern Guinea Savannah of Nigeria; to establish benchmark for developing strategy for promoting gender equity in the innovation process involving rice farmers in the area. The hypothetical question is whether the socio-economic factors of male and female farmers have significant influence on their rice outputs. The general objective was to assess the entrepreneurship of men and women in rice production; and specifically, to determine the socioeconomic factors influencing rice production, and estimate the parameters of the key inputs for rice production for men and women in the Northern Guinea Savanna of Nigeria.
METHODOLOGY
The study was conducted in Katsina and Kaduna States in the Northern Guinea Savanna of Nigeria; where primary data were obtained from a total of 624 farmers (264 male and 360 female). The sample was selected by stratified random techniques from identified groups of male and female rice farmers and rice processors in twelve villages; four villages in each of Dandume, Kudan and Ikara Local Government Areas . The method of data collection included focus group discussion involving 17 male and 25 female farmers from each of the 12 villages; and individual interview of 10 farmers (5 female and 5 male) randomly selected from each focus group in each of community.
The data were analyzed using descriptive and inferential statistics. The descriptive statistics used to summarize the socio-economic characteristics of the farmers were frequency distribution, means and percentage,; while regression model of double log form was used to estimate factors and determinants of rice production for male and female farmers in the study area.
Analytical Model
The regression model is expressed implicitly as: 
Coefficient to be estimated X 1 = age of rice farmers (years) X 2 = farming experience (years) X 3 = level of education measured by the number of years spent in formal school X 4 = land cultivated (ha) X 5 = marital status X 6 = level of productive inputs, measured by the amount (N) spent on all variable inputs including labour, fertilizers, improved seeds and herbicides. U = independent error term.
RESULTS AND DISCUSSION

Socio-economic characteristics of respondents:
Results on Table1 indicate that majority of the respondents were married (about 99 percent and 95 percent respectively for male and female farmers).
Results also indicate that both categories of respondents were in their productive age, and the women in their active reproductive years; compared with Kebbeh et al. (2003) , which found that an average age of 47 years for farmers in Kaduna and Niger States of Nigeria. These results imply that majority of the women have multiple roles, which are likely to hinder their effective participation in rice production activities; Ezumah et al. (1995) and Ayoola (1999) found that reproduction and domestic responsibilities impinge on women's time and mobility. Literacy level was generally low among the respondents, about 32 percent of the men and less than fifty percent of the women having formal education; compared with a previous finding that about 29 percent of rice farmers in Kaduna and Niger State of Nigeria did not have formal education (Kebbeh et al., 2003) . These results indicate that women might not have less understanding of improved technologies about rice production than the male farmers, provided they are equally exposed to such technologies. Greater percentage of the female respondents was involved in community-based associations, about 90 percent and 57 percent respectively for female and male farmers (Table1); indicating that greater proportion of female farmers could be reached through their associations for possible engagement in rice innovation process. Both male and female farmers have long years of experience in farming activities, averaging about 25 years and 21 years respectively; conforming with Kebbeh et al. (2003) , which found an average of 21 years of farmers' experience in rice farming in Kaduna and Niger States of Nigeria.. The average farm size of the male respondents was higher than that of the women, probably due to the cultural land tenure that gives the heritage and control of land to men in most parts of the region; Ajani (2008) reported that patriarchal structures and authorities give more resources to men in Nigeria, resulting in women having less access to productive resources, particularly land, which is perhaps the most economic constraint for most rural women. It was also found that the women utilize less of agricultural inputs including fertilizers, herbicides and labour than the male farmers. The average output of rice by male farmers was about 4655kg while that of female farmers was about 3293kg , compared with the findings of Singh et al (1997) of an average yield of 1.8tons paddy/ha and 4.6 tons per year. The lower outputs of rice from women's farms could be explained by the relatively less quantities of input use by the female farmers. Akpokodje et al (2001) proposed the need for increased productivity in order to enhance competitiveness of rice in Nigeria. Table 2 presents the results of multiple regression of the double log form testing the effects of socioeconomic variables: age (X 1 ), farming experience (X 2 ), educational level (X 3 ), land (X 4 ), marital status (X 5 ), and total variable cost (X 6 ) on rice production by male and female farmers. The coefficient of determination indicated that 89.6 percent of the total variation in rice production by men was explained by the estimated variables and 77.8 percent in the case of the women. Among all the explanatory variables, land, level of variable inputs used, experience and age were significant implying that these variables would greatly influence productivity of rice among the male farmers in the area. While age would influence rice production negatively, implying that the older the rice farmers the less the vigour for farming; all the other variables influence rice production positively implying that rice production could be increased by increasing the use of land and variable inputs such as fertilizers, herbicides and labour. While results indicated generally low level of inputs' use, the level of inputs used by female farmers was generally less than that of the male farmers (Table1); similar finding was reported by Ezedinma (2001) . Results also showed that all the variables influenced women's output positively except marital status; indicating that marital responsibilities with the associated cultural and religious practices of seclusion that prevented women from out-door direct field production activities, particularly for women within reproductive age; would most likely constrain their participation in rice production. Amaza et al. (1999) attributed women's low access to farm resources to marital and religious reasons. Strategies that mobilize women to get involved in developing innovations that enhance their access to productive resources might increase their productivity in rice production. Previously, Ayoola et al (2006) also opined that policies that encourage the release of women's time from non-entrepreneurial works would likely enhance the productivity of women's time and thus increase the supply of women entrepreneurship in low income households. 
SUMMARY AND CONCLUSION:
The paper examined the performance of male and female farmers in rice farming in the Northern Guinea Savannah of Nigeria, with a view to determining the parameters for reducing gender imbalance in farmers' access to opportunities for improved livelihoods from rice production. The results of the regression analysis for male farmers showed that land, level of variable inputs (fertilizers, seeds, herbicides and labour), and farmers' experience were significant; implying that these variables would likely influence productivity of rice among the male farmers in the area. Age would influence rice production negatively, implying that the older the rice farmers the less the vigour for farming. Hence, it was concluded that policies that would enhance farmers' access to relevant inputs including land, fertilizers, improved seeds, herbicides and labour would encourage greater production of rice in the area, thereby enabling them to earn more income and improve their livelihoods. The results showed that the coefficient for marital status of women was negative, implying that married women within reproductive age were more likely to be constrained in their production by their multiple roles and cultural practices that prevented women from direct field production activities. Therefore, with particular reference to female rice farmers, it was concluded that policies that would disengage some of women's time from domestic nonentrepreneurial activities to be engaged in more production activities would likely enhance their performance in rice production and create opportunities for increasing their income from rice production. 
